Background. Preventive home visits including comprehensive geriatric assessment for potentially frail older people are increasingly implemented in general practice. It remains unclear how to select older people who benefit most from it. Objectives. To determine which community-dwelling older people benefit most from a comprehensive geriatric assessment by a practice nurse during a home visit in terms of detected problems. Methods. A cross-sectional study in 45 general practices in the Netherlands. Practice nurses visited 562 randomly selected older people (aged ≥ 75 years) and 1180 purposefully selected based on the following criteria: last visit to general practice >6 months ago; partner or child(ren) deceased within past 12 months; cognitive or psychosocial functioning unknown to GP; ≥2 chronic conditions; uses ≥5 medications and/or living alone. Results. Mean age of older people was 82.50 years, 65.50% was female. More problems were detected among women, higher age groups, those living alone and the less educated (all P < 0.001). Overall, more problems were detected in purposefully selected older people than in randomly selected older people (P < 0.001). Selection of older people with ≥2 chronic conditions and those using ≥5 medications resulted in more detected problems in general (both P < 0.05). Conclusion. Although the findings are in favour of purposeful selection, observed differences in detected problems between the two selection procedures are relatively small. GPs should at least target older people with ≥2 chronic conditions, using ≥5 medications, being female, of an older age, living alone and the less educated.
Introduction
With the global rise in the number of older people, government policies need to deliver appropriate health systems that support the ability of older people to remain healthy and independent (1) . In line with this, many preventive interventions have been developed with the ultimate goal to maintain independent living and to prevent or delay disability among community-dwelling older people (2, 3) . Especially preventive home visitation programmes for potentially frail community-dwelling older people have received considerable attention in the last decades.
An element of preventive home visitation programmes that has been defined as important in eliciting beneficial effects on patient outcomes is the comprehensive geriatric assessment (4). Elsawy and Higgins (5) define a comprehensive geriatric assessment as '… a multidimensional, multidisciplinary assessment designed to evaluate an older person's functional ability, physical health, cognition and mental health, and socioenvironmental circumstances'. As such, the assessment aids in the organization and coordination of individually appropriate care and wellbeing services, stimulation of self-management as well as in monitoring and evaluation during follow-up. Preventive home visits including comprehensive geriatric assessment are increasingly implemented in primary care and community settings. The importance of addressing older people's needs is acknowledged and this should be accomplished by self-management support and individualized care, with the GP as the central care provider responsible for early detection of health and well-being issues (6) (7) (8) .
An often-asked question is which older people tend to benefit most from a comprehensive geriatric assessment in terms of detected problems. Illife and Orrell (9) suggest to identify common unmet needs by means of a focused, brief assessment or a two-staged process instead of a comprehensive but timeconsuming multidimensional assessment among all older people. Targeting specific groups of older people is also topic of discussion in studies investigating the effects of home visits in general. For example, beneficial effects of home visits were only found among older people at low risk of functional decline (10) or the effects were more pronounced among the younger-old (4), while others contradict these findings and state that home visits are equally beneficial for the general population of older people (11) . Further research is needed to assist health care professionals working in community and/or primary care in deciding whether and how to select specific groups of older people that benefit most from a comprehensive geriatric assessment.
This study aims to determine which community-dwelling older people (aged ≥75 years) benefit most from a comprehensive geriatric assessment by a primary care professional during a home visit in terms of detected problems. Data are used from the implementation of the [G]OLD home visitation programme ('Getting OLD the healthy way') in 45 general practices in the south of the Netherlands. Due to various ways in which general practices selected older people for the home visits, the influence of different selection criteria on the yield of the comprehensive geriatric assessment in terms of detected problems is examined.
Methods

Study design and setting
A cross-sectional design was applied. Data were derived from 45 general practices located in two regions in the south of the Netherlands: 23 general practices in 'Maastricht-Heuvelland' and 22 general practices in 'Parkstad'.
General practices
Between January 2010 and April 2012, 45 out of 143 general practices in the two regions (31.47%) implemented the [G]OLD home visitation programme. A prerequisite for participation was the availability of a practice nurse (PN) with sufficient time for care for older people. In the Netherlands, PNs are employed by the GP and they were introduced to relieve the GP's tasks by offering screening, treatment, care and education to chronically ill patients. Increasingly, care for older people is delegated to the PN, due to their familiarity with a patient-centred, holistic approach in providing care. All 47 PNs from participating general practices were trained in performing the comprehensive geriatric assessment during a home visit and organizing followup care.
Selection of older people
Community-dwelling older people aged 75 years and older were eligible to receive a home visit by the PN. Those not living independently, on a waiting list for admission to a nursing home or home for older people, under close medical supervision (chemotherapy, chronic haemodialysis or other therapies posing a high burden on the person), and the terminally ill were excluded. In addition, general practices applied one of the two following approaches in selecting older people for a home visit: (i) random selection or (ii) purposeful selection. The random selection procedure was applied by 13 general practices (seven from 'Parkstad'; six from 'Maastricht-Heuvelland') who agreed to participate in the intervention group of a quasi-experimental trial (12) . After taking into account the amount of time PNs could dedicate to care for older people and the eligibility criteria, 1817 older people (47.95%) were randomly excluded. The remaining 1972 older people were approached by means of an information letter and consent form and 721 older people (36.56%) consented to participate. In total, 131 older people were not visited at home for a comprehensive geriatric assessment by a PN due to time constraints of the PN (n = 42), they had declined participation (n = 29), deceased (n = 14), illness (n = 14), moved or switched general practice (n = 13), admission to nursing home (n = 7), admission to home for older people (n = 2) or unknown reason (n = 10). Of the remaining 590 older people, data are included in this study from 562 randomly selected older people for whom complete data were available in the electronic patient record. The other 32 general practices not involved in the quasi-experimental trial (17 from 'MaastrichtHeuvelland'; 15 from 'Parkstad') applied the purposeful selection procedure. At the start of the [G]OLD project, an expert panel consisting of among others GPs, decided on the following criteria for the purposeful selection of older people, based on their personal experiences in daily practice and available scientific evidence (13) : last visit to general practice >6 months ago; partner or child(ren) deceased within past 12 months; cognitive or psychosocial functioning unknown to GP; has ≥2 chronic conditions; uses ≥5 medications (polypharmacy) and living alone. The panel reached consensus that these criteria are expected to be indicative of older people in whom more problems will be detected. Based on the GP's knowledge of the older patients and a review of the GP Information System by the PN, each general practice created a list of older people who fulfilled one or more of the selection criteria. These older people were approached by the PN by phone or regular mail to invite them for a comprehensive geriatric assessment during a home visit. Once PNs finished the list, they could use the same procedure to create a new list of older people to visit. The PNs conducted 1180 home visits between January 2010 and April 2012. The exact response rate of older people cannot be determined as there are no records of the total number of people selected and approached by PNs. However, our earlier work in a similar context showed that 88.24% of those purposefully invited by the PN for a home visit agreed to participate (14) . Complete data were available in the electronic patient record from all 1180 purposefully selected older people.
Data collection
During the home visit, PNs administered the [G]OLD instrument: a comprehensive geriatric assessment comprising evidence-based and practice-based tests and questions covering 30 topics related to the older person's physical, psychological, cognitive and social functioning, as well as lifestyle and medication use (for a detailed overview, see online supplementary Table 1 ). It assists the PN in uncovering early signs of decline or in identifying existing health and/or well-being problems that may threaten the ability of older people to grow old at home. Both GPs and PNs judged the [G]OLD instrument to be useful for application during the home visit (14) .
PNs used a paper format during the home visit and afterwards, the results of the assessment were registered by the PN or the primary health care organisation in the electronic patient record used for chronic disease management. Relevant data on behalf of this study were extracted anonymously from the electronic patient record by the responsible primary healthcare organization of each region.
Data analysis
The prevalence of individual problems detected through the comprehensive geriatric assessment was determined using the pre-specified cut-off points of the [G]OLD instrument. Chisquare tests were performed to compare differences in prevalence rates between randomly and purposefully selected older people. The total number of detected problems was calculated and used as an outcome measure to test for differences between randomly selected and purposefully selected older people, as well as to examine differences in sociodemographic characteristics (gender, age, living status and level of education). Because the data did not meet the assumption of normality (based on the Kolmogorov-Smirnov and Shapiro-Wilk statistics) and relevant transformations did not improve the distributions, non-parametric tests were used (i.e. Mann-Whitney U-test and Kruskal-Wallis H-test). In addition, for the purposefully selected older people, Mann-Whitney U-tests were conducted to examine per selection criterion to what extent the number of detected problems differed between older people selected based on that criterion versus those selected based on the other criteria. In all Mann-Whitney U-tests, the distributions compared had homogeneous variances but different shapes. Therefore, means ranks and corresponding interquartile ranges are reported for non-normally distributed continuous variables. Percentages are reported for categorical variables. Data were analysed using the statistical package SPSS for windows, version 19 (SPSS, Chicago, IL). Differences were considered statistically significant at P < 0.05.
Results
Sociodemographic characteristics
In total, 1742 home visits were conducted by the PNs. The average number of home visits performed per general practice was 38.71 visits (SD = 32.57; range: 1-129). Mean age of the visited older people was 82.50 years (SD = 4.52; range: 75.01-97.72), 65.50% was female, 60.15% lived alone, 50.71% had completed secondary education or lower to middle professional education and 56.13% was widowed (Table 1) . Compared with the randomly selected older people, purposefully selected older people were significantly older (+1.72 year), were more often female (+12.11%), more often lived alone (+11.19%) and more often had no education or only primary education (+7.57%). No significant regional differences were found with respect to these sociodemographic variables and, therefore, the two regions were combined in subsequent analyses. The proportion of randomly selected to purposefully selected older people was ~1:2 in both regions.
Prevalence of individual problems detected through comprehensive geriatric assessment
The prevalence of individual problems detected through comprehensive geriatric assessment is presented in Table 2 . Overall, the most frequently detected problems among older people were discrepancy between registered and actual medication use (86.29%), dependency in (instrumental) activities of daily living ((I)ADL; 81.92%), polypharmacy (48.95%), high systolic blood pressure (47.46%) and decreased mobility (42.05%). The least common problems were financial problems (2.68%), unsatisfied with daily routines (4.12%), underweight (4.68%), faecal incontinence (5.45%) and absence of a social network (8.17%). For nearly all individual problems, the prevalence rates were higher among purposefully selected older people compared with the randomly selected older people, and for 16 out of 30 problems the difference was statistically significant (P < 0.05). In particular, all five psychological/ mental problems and more than half of the physical problems were significantly more prevalent among the purposefully selected older people. Only overweight (body mass index > 27 kg/m 2 ) showed a significant result in the opposite direction.
Median number of detected problems by sociodemographic characteristics Table 3 illustrates that more problems were detected in purposefully selected older people than in randomly selected older people (mean rank 932.91 versus 738.97, P < 0.001). Overall, significantly more problems were detected among women than men (mean rank 923.08 versus 770.85, P < 0.001). The number of detected problems was also significantly affected by age (P < 0.001). Jonckheere-Terpstra test revealed a significant trend, meaning that the number of detected problems increased with age (P < 0.001). Further, significantly more problems were detected among older people who live alone compared with those who live with a partner or others (P < 0.001). Finally, the number of detected problems was significantly affected by level of education (P < 0.001). With increasing level of education, the number of detected problems decreased (P < 0.001). The same pattern of findings is found among both randomly selected and purposefully selected older people, indicating that the findings were not influenced by any significant differences in sociodemographic characteristics between the two groups.
Purposefully selected older people
Per selection criterion, Table 4 compares the number of detected problems among older people selected based on that criterion to older people selected based on one of the other criteria.
The number of detected problems was significantly lower among older people whose last contact with the general practice was >6 months ago, compared with those selected based on one of the other criteria (mean rank 293.77 versus 379.25, P = 0.001).
Older people with ≥2 chronic conditions experienced significantly more problems compared with older people selected based on one of the other criteria (mean rank 454.68 versus 365.92, P < 0.05). Finally, the number of detected problems was significantly higher among older people who used ≥5 medications than among those selected based on one of the other criteria (mean rank 446.40 versus 366.09, P < 0.05). 
Discussion
This study reports on a large sample of 1742 communitydwelling older people in the south of the Netherlands who were selected randomly versus purposefully for a comprehensive geriatric assessment by a PN during a home visit. Overall, the findings imply that purposefully selecting older people for a home visit results in more detected problems, compared with randomly selecting older people. This finding supports those who advocate the need to target preventive home visits to appropriate subpopulations that are most likely to benefit from it (15) . From a cost-benefit perspective, targeting individuals at high risk is most appealing to general practices in order to make effective use of limited resources (i.e. time of the PN). Furthermore, it is in line with the GPs' usual approach to care delivery as GPs may not be motivated to intervene in situations without a specific request for help. On the other hand, any problems disclosed among randomly selected older people may deserve the GP's attention depending on the older person's needs and therefore they are not negligible. The more population-based approach of randomly selecting older people may also ultimately result in benefits to the older population as a whole, which characterizes a public health perspective to prevention among older people (16) . Random selection of older people is applied in an ongoing quasi-experimental controlled trial on the effects of the [G] OLD home visitation programme on patient outcomes (12) and results will become available in due course. In the large Medical Research Council trial in UK general practices, targeted assessment had no additional benefit in terms of mortality, admission to hospital or institution or quality of life compared to a broad, universal assessment among older people (17) . Although we found statistically significant differences between randomly selected and purposefully selected older people in the prevalence of individual problems and total number of detected problems, the differences are relatively small. Thus, the question arises whether these differences are clinically relevant enough to opt for purposeful selection of older people in favour of random selection.
In selecting older people who benefit most from comprehensive geriatric assessment in terms of detected problems, besides sociodemographic characteristics (being female, older age, living alone and a lower educational level), two selection criteria applied by GPs proved useful as well: having ≥2 chronic conditions and using ≥5 medications (polypharmacy). Interestingly, we found that significantly fewer problems were detected among older people who had not been in contact with the general practice for >6 months. This suggests that these are the more healthy older people without a need to consult their GP and that they do not represent a group of older people with multiple problems who refuse or avoid seeking care/help. Finally, although more problems were detected among older people living alone, when applied by GPs as a selection criterion, it did not lead to significantly more problems being detected. Of all older people living alone, GPs selected only a subset in which they expected problems to be found. Moreover, it is unclear to what extent GPs can accurately estimate which older people are most likely to benefit from a comprehensive geriatric assessment.
Unfortunately, we were not able to determine the yield of the comprehensive geriatric assessment in terms of newly detected problems previously unknown to the GP or relevant problems that require new or ongoing care according to the GP and in agreement with the older person's needs and wishes. Nevertheless, previous studies (18, 19) support the ability of the comprehensive geriatric assessment to disclose unknown problems in general practice among random samples of older people. Moreover, the randomly selected older people included in this study may not represent a truly random sample of all older people aged 75 years and older within general practices/the community. The recruitment procedure can have introduced volunteer bias, in that the healthier older people are more likely to participate in the trial (20) . Consequently, the differences between randomly and purposefully selected older people may be smaller than observed in this study.
Conclusion
Despite more problems being detected among purposefully selected older people, the small differences do not overtly support purposeful selection over random selection of older people for a comprehensive geriatric assessment. From a public health perspective, it seems equally important to approach randomly selected older people. Recent studies demonstrated that preventive home visits including a comprehensive geriatric assessment are feasible in general practice and acceptable to older patients (14, 18) . Yet, some GPs may prefer a less time-consuming way of obtaining a complete overview of older people's health and wellbeing. In that case, this study suggests that GPs should at least prioritize older people based on whether they have ≥2 chronic conditions, use ≥5 medications, are female, are of an older age group, live alone and have a lower educational level.
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